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(54) A printing system for selecting a desired printer from plural printers connected to a network 



(57) According to the disclosed invention, printer 
drivers of a plurality of printers for executing print oper- 
ations are automatically sequentially selected, and print 



processes are executed by using the selected printer 
drivers to realize a plurality of efficient print processes. 
Therefore, effort and time required to the multiple print 
process can be considerably reduced. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a printing sys- 
tem and a printing method for printing by a selected 
printer by selecting desired printer from plural printers 
connected to a network, and a computer-readable re- 
cording medium storing a printing program, and more 
particularly to a technology of enhancing the printing ef- 
ficiency substantially. 

2. Description of the Related Art 

[0002] In a computer system, generally, a printer driv- 
er is preset by default in order to control the printing for 
issuing printing data to a printer connected to itself, and 
printing through the computer system is executed by the 
default printer corresponding to this printer driver. Ac- 
cordingly, in a printing system in which the computer 
system is connected to a network such as LAN (local 
area network), and printing data can be issued to plural 
printers, if the user wishes to execute printing by other 
printer than the default printer, the user has to change 
over the printer driver from the default one to the desired 
printer by manual operation, and then the printing is ex- 
ecuted. 

[0003] Thus, in the existing printing system, the print- 
er driver is set by default in the computer system, and if 
the user wishes to print by other printer than the default 
one, the user has to change over the printer driver from 
the default one to a desired printer by manual operation, 
and such conventional printing system involves the fol- 
lowing problems to be solved. 

[0004] First, in the conventional printing system, as 
mentioned above, since the printer driver is preset in the 
computer system by default, color data may be printed 
in monochromatic data, or printing data of a certain page 
descriptive language is printed by a printer not support- 
ing the same page descriptive language, and data may 
be printed by a printer not suited to desired printing, and 
thus the efficiency of printing is very poor. 
[0005] Second, in the conventional printing system, 
while a third party is printing a huge mass of printing 
data, or when paper jamming or other error occurs in 
the printer, the user has to check the status monitor 
showing the present situation of the printer, or examine 
the printer, and then finally learns that the own printing 
data cannot be printed, and the time loss for printing is 
significant, and it is had to realize efficient printing. 
[0006] Thus, in the conventional printing system, 
since one printer driver is preset in the computer system 
by default, if desired to print by using other printer than 
the default one. the user has to select other printer driver 
by manual operation and execute the printing, and the 
efficiency of printing is extremely low. 



SUMMARY OF THE INVENTION 

[0007] . The invention is devised in the light of the 
above technical problems, and it is hence an object 
thereof to present a printing system capable of enhanc- 
ing the efficiency of printing substantially. 
[0008] It is another object of the invention to present 
a printing method capable of enhancing the efficiency 
of printing. substantially. 

[0009] It is a further object of the invention to present 
a computer-readable recording medium storing a print- 
ing program capable of enhancing the efficiency of print- 
ing substantially. 

[0010] To solve the technical problems, the present 
inventor attempted to provide the computer system with 
means for selecting automatically a printer driver opti- 
mum for printing the printing data from plural printer driv- 
ers according to the printing conditions preset by the us- 
er, and starting the printing, and learned that the effi- 
ciency of printing can be enhanced substantially be- 
cause printing can be executed by a printer optimum for 
printing of printing data without user's consciousness, 
and further continued intensive studies and finally in- 
vented the technology having the following features. 
[0011] A first aspect of the invention based on such 
concept is a printing system for printing by a selected 
printer by selecting a desired printer from plural printers 
connected to a network, that is. a printing system com- 
prising a printing condition memory for storing the print- 
ing condition set by the user, a printer driver selector for 
selecting a printer driver optimum for printing of the print- 
ing data by referring to the printing condition, and a sta- 
tus judging unit forjudging the status of the printer cor- 
responding to the selected printer driver, in which the 
printing condition memory further comprises a priority 
rank memory for storing the priority rank of printing prop- 
erty of printing data, and a printer condition memory for 
storing the printing condition of every printer of printing 
data. 

[0012] As a result, the efficiency of printing can be en- 
hanced significantly. 

[0013] A second aspect of the invention based on 
such concept is a printing method for printing by a se- 
lected printer by selecting a desired printer from plural 
printers connected to a network, that is. a printing meth- 
od comprising a step of setting the priority rank of print- 
ing property of printing data, a step of setting the printing 
condition of each printer of printing data, a printing prop- 
erty input step of entering printing property of printing 
data for executing printing, a printer driver selecting step 
of selecting a printing driver optimum for printing of the 
printing data by referring to the entered printing property, 
priority rank of printing property, and printing condition 
of each printer, a printer driver calling step of starting a 
selected printer driver, and a printing step of executing 
printing by a printer corresponding to the selected print- 
er driver. 

[0014] As a result, the efficiency of printing can be en- 
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hanced significantly. 

[0015] A third aspect of the invention based on such 
concept is a computer-readable recording medium stor- 
ing a printing program for printing by a selected printer 
by selecting a desired printer from plural printers con- 
nected to a network, that is, a computer-readable re- 
cording medium storing a printing program for making 
a computer execute the operation comprising a process 
of setting the priority rank of printing property of printing 
data, a process of setting the printing condition of each 
printer of printing data, a printing property input process 
of entering printing property of printing data for execut- 
ing printing, a printer driver selecting process of select- 
ing a printing driver optimum for printing of the printing 
data by referring to the entered printing property, priority 
rank of printing property, and printing condition of each 
printer, a printer driver calling process of starting a se- 
lected printer driver, and a printing process of executing 
printing by a printer corresponding to the selected print- 
er driver. 

[0016] As a result, the efficiency of printing can be en- 
hanced significantly. 

[0017] As the recording medium, herein, semiconduc- 
tor memory, magnetic disk, optical disk, magneto-opti- 
cal disk, or magnetic tape may be preferably used. 
[0018] The printing property may include color or 
monochromatic selection of printing of printing data, 
number of copies, printing paper size, countermeasure 
in case of busy printer or error, type of application, and 
resolution. 

{0019] Other and further objects and features of the 
present invention will become obvious upon under- 
standing of the illustrative embodiments about to be de- 
scribed in connection with the accompanying drawings 
or will be indicated in the appended claims, and various 
advantages not referred to herein will occur to one 
skilled in the art upon employing of the invention in prac- 
tice. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a schematic diagram showing a con- 
figuration of a printing system in an embodiment of the 
invention. 

[0021] FIG. 2 is a block diagram showing a constitu- 
tion of a printing device in an embodiment of the inven- 
tion. 

[0022] FIG. 3 is a flowchart showing a printing method 
in an embodiment of the invention. 
[0023] FIG. 4 is a schematic diagram showing an out- 
line of a printing control device in an embodiment of the 
invention. 

[0024] FIG. 5 is a diagram showing a priority rank set- 
ting screen and a printer condition setting screen in an 
embodiment of the invention. . 
[0025] FIG. 6 is a diagram showing a printing screen, 
a property input screen, and a printer status display 
screen in an embodiment of the invention. 



[0026] FIG. 7 is a diagram showing an example of ex- 
periment of printing by using a printing method in an em- 
bodiment of the invention. 



[0027] Various embodiments of the present invention 
will be described with reference to the accompanying 

10 drawings. It is to be noted that the same or similar ref- 
erence numerals are applied to the same or similar parts 
and elements throughout the drawings, and the descrip- 
tion of the same or similar parts and elements will be 
omitted or simplified. 

15 [0028] Referring now to FIG. 1 through FIG. 7, the 
structure and operation of a printing system, a printing 
method, and a computer-readable recording medium 
storing a printing program in preferred embodiments of 
the invention are described below. 

20 [0029] First, the configuration of the printing system 
in an embodiment of the invention is explained. 
[0030] FIG. 1 is a schematic diagram showing a con- 
figuration of a printing system in an embodiment of the 
invention. 

25 [0031] In a printing system 10 according to the em- 
bodiment of the invention, a virtual printer driver (called 
virtual driver hereinafter) capable of controlling the print- 
ing process by all printer drivers A, B. C, D. E installed 
in the system is provided in the computer system, and 

30 this virtual driver refers to the printing condition preset 
by the user, and automatically selects a real printer driv- 
er optimum to printing of printing data from plural printer 
drivers, and executes the printing operation. 
[0032] A specific composition of the virtual driver is 

35 explained. 

[0033] FIG, 2 is a block diagram showing a configu- 
ration of the virtual driver in the embodiment of the in- 
vention. 

[0034] A virtual driver 20 in the embodiment of the in- 
40 vention comprises, as shown in FIG. 2. a printing con- 
dition memory 21 for storing the printing condition set 
by the user, a printer driver selector 22 for selecting a 
printer driver optimum for printing of the printing data by 
referring to the printing condition in the printing condition 
45 memory 21 , and a status judging unit 23 for judging the 
status of the printer corresponding to the printer driver 
selected by the. printer driver selector 22, in which the 
printing condition memory 21 further comprises a prior- 
ity rank memory 21a for specifying and storing the pri- 
50 ority rank of the property of printing data in the process 
of printing, and a printer condition memory 21b for set- 
ting and storing the printing condition of every printer of 
printing data. 

[0035] Herein, the "property of printing data" means 
55 the information relating to printing of data, such as se- 
lection of color or monochromatic printing, number of 
copies, printing paper size, countermeasure (for exam- 
ple, printing by other printer, stopping of printing, wait- 



5 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



ing) in case of busy printer (engaged in other printing 
operation) or error (such as paper jamming), type of ap- 
plication (file), and resolution. . For example, when the 
user presets the priority rank of property of printing data 
by using a priority rank setting screen 50 as shown in 5 
FIG. 5A, the printing data is printed according to this pri- 
ority rank. That is. when the user sets the priority rank 
of printing of the printing data as shown in FIG. 5A, print- 
ing of printing data is executed by priority of color and ■ 
monochromatic selection (rank 1) over the number of 10 
copies (rank 2). and for example if the property is spec- 
ified as color printing of 50 copies, between the printer 
capable of printing 50 monochromatic copies and the 
printer capable of printing 30 color copies, the printer 
driver corresponding to the latter printer capable of print- * 5 
ing 30 color copies is automatically selected and printing 
is. executed. 

[0036] The "printing condition of printer" means the in- 
formation relating to printing in each printer, such as se- 
lection of color or monochromatic printing, number of 20 
copies, printing paper size, paper direction (vertical or 
lateral), countermeasure in case of busy printer or error, 
type of application (file), and resolution, and before ex- 
ecution of printing, the user presets by using the printing 
condition setting screen 51 shown in FIG. 5B. A printer 25 
list window in the printer condition setting screen 51 dis- 
plays all printer driver names installed in the computer 
system to be used by the user. . 
[0037] When the printing system operates on a net- 
work, and plural printers are connected to the network, 30 
preferably, the network administrator installs real printer 
drivers (corresponding to plural printers) and virtual driv- 
er in the server computer, and "presets the priority rank 
of property of printing data and printing condition of 
printers in the server computer. As a result, the user in 35 
the network an execute printing efficiently by using each 
printer on the network only by sharing the virtual driver 
in the server computer. Herein, the network includes 
LAN (local area network), WAN (wide area network), 
and all other electric networks. 40 
[0038] The printing method in an embodiment of the 
invention is explained. 

[0039] FIG. 3 is a flowchart showing the printing meth- 
od of the embodiment of the invention. 
[0040] The printing operation by using the printing 45 
method of the embodiment of the invention is executed 
in the following steps. 



printing data by the printer driver selector 22. by re- 
ferring to the printing property entered through the 
printing property input screen 61, and the priority 
rank of printing property and printing condition of 
printer stored in the printing condition memory 21 
(driver selecting step 303). 

(4) Starting the selected printer driver (printer driver 
calling step 304). 

(5) Judging the status of the printer corresponding 
to the selected printer driver by the printer status 
judging unit 23. and informing the user of the judg- 
ing result through, for example, the printer status 
display screen shown in FIG. 6C (printer status 
judging step 305). As a result of judgement, in the 
event of busy printer or error, the process goes to 
cue clearance step 307, or in the event of neither 
busy printer nor error, the process goes to printing 

' step 308. 

(6) Clearing the cue and stopping the printing proc- 
ess by informing the user of discontinuation of ex- 
ecution of printing of printing data through printer 
status display screen such as 62c..62d. and return- 
ing to driver selecting step 303 (cue clearing step 

307) . 

(7) Executing printing in a printer optimum for print- 
ing by informing the user of start of printing through 
the printer status display screen 62d (printing step 

308) . After the printing process, the end of printing 
is noticed to the user through the printer status dis- 
play screen such as 62e. 

[0041] Thus, in the printing system and printing meth- 
od according to the embodiment of the invention, by pre- 
setting the priority rank of property of printing data and 
printing condition of each printer, when executing the 
printing process, the virtual printer driver refers to the 
property of printing data, and the preset priority rank of 
property of printing data and printing condition of print- 
ers, and automatically selects the printer driver optimum 
to printing of the printing data, and printing is executed 
by the selected printer driver, and therefore the user not 
familiar with the printing process can execute the print- 
ing efficiently, for example, by printing by using the color 
printer in the case of coloi* printing, or by u sing the stencil 
printing machine in the case of printing 10 or more cop- 
ies. 

[0042] The computer system has, for example, a 
structure as shown in FIG. 4. That is. it comprises a flop- 
py disk driver 43 and an optical disk driver 45, and a 
floppy disk 44 is inserted into the floppy disk driver 43, 
and an optical disk 46 is inserted into the optical disk 
drive 45, and by the specified reading operation, the pro- 
gram stored in these recording media can be installed 
in the system. Or by connecting a specified drive device, 
for example, by using a ROM. 47 playing the role of a 
memory device, or a cartridge 48 playing the role of. a 
. magnetic tape device, the program can be installed and 
the data can be read and written. Further, the user can 



(1) Starting the virtual driver 20 through a printing 
screen 60 (FIG. 6A) for starting the printing process 50 
(virtual driver starting step 301). 

(2) Entering printing property such as number of f 
copies and paper size of printing data for executing 
printing, through property input screen 61 (see FIG. 
6B). by pushing property button 60a in the printing 55 
screen 60 and starting the property input screen 61 
(property input step 302). 

(3) Selecting printer driver optimum to printing of 
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monitor the output Information about the printing proc- 
ess through the display 41 ,or can enter the input infor- 
mation about the printing process through the keyboard 
42. Although not shown herein, the mouse or pointer 
may be used as the input device. 
[0043] The virtual driver 20 in the embodiment of the 
invention may be prepared as a program, and saved in 
a computer-readable recording medium. When execut- 
ing the printing process, this recording medium is read 
by the computer system, and the program is stored in 
the memory of the computer system, and by executing 
the printing program by the operation unit, the printing 
method of the invention can be realized. Herein, the re- 
cording medium includes all computer-readable record- 
ing media capable of recording the program, such as 
semiconductor memory, magnetic disk, optical disk, * 
magneto-optical disk, and magnetic tape. 
[0044] Finally, for the understanding of the printing 
system and its method according to the embodiment, an 
experiment of printing process by using the printing sys- 
tem of the embodiment is briefly explained below. 
[0045] Suppose the priority rank of property of printing 
data and printing condition of each printer are set as 
shown in FIGs. 7A and 7B, if the property of printing data 
is as shown in the left column of FIG. 7C, in the printing 
system and method of the embodiment, the printer driv- 
er corresponding to the printer shown in the right column 
of FIG. 7C is selected automatically, and printing is ex- 
ecuted. 

[0046] In case 1 . for example, the printing operation 
by using the printing system of the embodiment is ex- 
plained below. 

[0047] As set in case 1 , the property of printing data 
is monochromatic, the number of copies is 12, the print- 
ing paper size is A5. and printing is executed by printer 
A in case the selected printer is busy (including error 
state) (see the left column of FIG. 7C). Therefore, the 
virtual printer refers first to the priority rank of property 
of printing data set by the user, and judges to print the 
printing data by priority of color and monochromatic se- 
lection. In this case, two printers A and B conform to this 
condition, and therefore the virtual printer refers to the 
printing property of the next priority rank (in this case, 
number of copies), and automatically selects the printer 
driver corresponding to printer B . capable, of printing 
more than 10 copies, out of printers A and B, and starts 
printing. In this example, however, since the printer B is 
in error state, by referring to thecountermeasureincase 
of the printer in the property of the printing data being 
busy or in error state, the printer driver corresponding 
to printer A is selected automatically, and printing is ex- 
ecuted in the printer A. 

[0048] Thus, according to the printing system and 
method of the embodiment of the invention, the printer 
driver optimum to printing of printing data is selected au- 
tomatically, and printing is executed by the printer cor- 
responding to the selected printer driver. 



OTHER EMBODIENTS 

[0049] Various modifications will become possible for 
those skilled in the art after receiving the teachings of 
5 the present disclosure without depending from the 
scope thereof. 

[0050] Thus the invention includes various embodi- 
ments not mentioned herein. Therefore, the technical 
scope of the invention should be determined only by the, 
10 following claims which are reasonable and rational from 
the above explanation. 
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Claims 

1. A printing system for printing by a selected printer 
by selecting a desired printer from plural printers 
connected to a network comprising: 

20 a printing condition memory for storing the 

printing condition set by the user; 
a printer driver selector for selecting a printer 
driver optimum for printing of the printing data 
by referring to the printing condition; and 
a status judging unit for judging the status of 
the printer corresponding to the selected printer 
driver; 

wherein said printing condition memory com- 
prises: 

a priority rank memory for storing the prior- 
ity rank of printing property of printing data; 
and 1 

a printer condition memory for storing the 
printing condition of every printer of printing 
data. 

2. The printing system according to claim 1. wherein 
the printing property includes color or monochro- 

4d matic selection of printing of printing data, number 
of copies, printing paper size, countermeasure in 
case of busy printer or error, type of application, and 
resolution. 

45 3. A printing method for printing by a selected printer 
by selecting a desired printer from plural printers 
connected to a network comprising: 

a step of setting the priority rank of printing 
so property of printing data; 

a step of setting the printing condition of each 
printer of printing data; 

a printing property input step of entering print- 
ing property of printing data for executing print- 
55 ing; 

a printer driver selecting step of selecting a 
printing driver optimum for printing of the print- 
ing data by referring to the entered printing 



property, priority rank of printing property, and 
printing condition of each printer; 
a printer driver calling step of starting a selected 
printer driver; and 

a printing step of executing printing by a printer 5 
corresponding to the selected printer driver. 

4. The printing method according to claim 3, wherein 
the printing property includes color or monochro- 
matic selection of printing of printing data, number 10 
of copies, printing paper size, countermeasure in 
case of busy printer or error, type of application, and 
resolution. 

5. A computer-readable recording medium storing a *5 
printing program for printing by a se jected printer by 
selecting a desired printer from plural printers con- 
nected to a network for making a computer system 
execute the operation comprising: 

20 

a process of setting the priority rank of printing 

property of printing data; 

a process of setting the printing condition of 

each printer of printing data; 

a printing property input process of entering 25 

printing property of printing data for executing 

printing; 

a printer driver selecting process of selecting a 
printing driver optimum for printing of the print- 
ing data by referring to the entered printing 30 
property, priority rank of printing property, and 
printing condition of each printer; 
a printer driver calling process of starting a se- 
lected printer driver; and 

a printing process of executing printing by a 35 
printer corresponding to the selected printer 
driver. 

6. The computer-readable recording medium storing 

. the printing program according to claim 5, wherein *o 
the printing property includes color or monochro- 
matic selection of printing of printing data, number 
of copies, printing paper, size, countermeasure in 
case of busy printer or error, type of application, and 
resolution. . 45 
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FIG. 3 
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FIG. 7A 
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